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(54) SHEET-SHAPED HEATING ELEMENT AND METHOD OF MANUFACTURING SAME 



(57) The present invention provides a warmer in the 
form of a sheet shaped heat generating body which is 
obtained using a warming composition that generates 
heat when in contact with air. in which the warming 
composition can be easily dispersed and held in a uni- 
form arrangement, and in which the warming composi- 
tion is prevented from leaking; and provides a method 
for manufacturing such a sheet. The sheet shaped heat 
generating body pertaining to the present invention is 

Figure 2 



obtained by supporting a warming composition and a 
heat-fusible adhesive powder on a nonwoven labric (a), 
superposing a nonwoven fabric (b) on the upper sur- 
face, heating and pressing the assembly with the aid of 
a molding press, and impregnating the resulting sheet 
with water or an aqueous solution of an inorganic elec- 
trolyte. 
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Description 

TECHNICAL FIELD 

The present invention relates to a sheet shaped 
heat generating body and to a method for manufactur- 
ing such a sheet and, more particularly, to a thin and 
flexible sheet shaped heat generating body whose 
warming composition does not move or shift during use, 
and to a method for manufacturing such a sheet. 

BACKGROUND ART 

Warmer packs obtained by placing a warming com- 
position containing, within a breathable pack, iron pow- 
der or other oxidizable metal powder (warming means) 
as its principal component and generating heat when 
brought into contact with the oxygen in the air, are 
widely used as pocket heaters or the like. 

Such warmers, while simple to use. are still disad- 
vantageous in that the warming composition is shifted to 
the bottom of the pack by gravity not only during move- 
ment but also in a stationary state when worn on the 
body, creating discomfort due to a change in shape and 
adversely affecting performance due to a change in the 
heat-generating capabilities themselves. 

Various attempts have been made to support or 
sandwich the warming composition with a support 
material or the like as a means to address these prob- 
lems. 

Examples include (1) a method in which a plurality 
of pieces of non woven fabric made of heat-fused fibers 
containing vegetable fibers are superposed, and a 
chemical warming agent is dispersed therein (Japanese 
Laid-Open Patent Application 2-142561), (2) a method 
in which a warming agent is dispersed and held on a 
support sheet having numerous voids (Japanese Laid- 
Open Patent Application 3-152894). and (3) a method in 
which a piece of nonwoven fabric having a denser struc- 
ture is superposed using an adhesive on the lower sur- 
face of a nonwoven fabric having numerous voids, a 
powdered warming composition is dispersed and fixed, 
another piece of nonwoven fabric is superposed on the 
uppermost surface thereof, and the assembly is heated 
and compressed with the aid of a mold press (Japanese 
Laid-Open Patent Application 8-1 12303). 

However, these methods have the following draw- 
backs related to the manufacture of a sheet shaped 
heat generating body and to the resulting sheet shaped 
heat generating body. 

Method 1 is disadvantageous in that combining a 
plurality of nonwoven fabrics by utilizing the water reten- 
tivity of vegetable fibers and the heat fusion properties 
of synthetic fibers requires complex structuring and 
processing; fails to adequately bond the nonwoven fab- 
rics when certain types of heat-fusible fibers are used, 
certain amounts of materials are blended and spun, or 
the like: and sometimes makes it difficult to form sheet 



shaped heat generating bodies. Another drawback is 
that a stiff network structure results and the flexibility is 
lost when nonwoven fabrics are thoroughly fused under 
heat. 

5 In the case of method 2, in which a warming com- 

position is dispersed and fixed on a support sheet hav- 
ing numerous voids, it is difficult to securely hold the 
powder in the voids, and, depending on the porosity of 
the support sheet, the warming agent sometimes 

10 pierces the support sheet and leaks out through the 
lower surface, or the powder penetrates too deeply into 
the voids and remains on the upper surfece, causing 
powder leakage. 

In the case of method 3. in which a warming com- 

15 position is supported on a piece of nonwoven fabric 
having numerous voids, and another piece of nonwoven 
fabric is superposed on the upper surface thereof, the 
warming composition does not leak out from the nonwo- 
ven ^bric, but adhesion between the pieces of nonwo- 

20 ven fabric is inadequate, the layers sometimes 
separating from each other during fabrication, and the 
powder leaking out from between the layers of nonwo- 
ven fabric in certain applications. 

The above situation created a need for the develop- 

25 ment of a flexible sheet shaped heat generating body 
and a need for the development of a method for manu- 
facturing such a sheet in which the warming composi- 
tion can be easily dispersed and held in a uniform 
configuration, and the warming composition Is pre- 

30 vented from leaking. 

SUMMARY OF THE INVENTION 

As a result of painstaking research aimed at 

35 addressing the aforementioned problems, the inventors 
perfected the present invention upon discovering that 
these drawbacks can be overcome by adopting an 
approach in which a heat-fusible adhesive powder is 
dispersed and held together with a powdered warming 

40 composition inside the voids of a piece of nonwoven 
fabric, another piece of nonwoven fabric then being 
superposed on the upper surface of the nonwoven fab- 
ric, and the assembly being heated and compressed. 
Specifically, the present invention provides a sheet 

45 shaped heat generating body wherein a nonwoven fab- 
ric (b) is superposed on the lower surface of a nonwo- 
ven fabric (a) having numerous voids, a nonwoven 
fabric (c) is superposed on the upper surface of the non- 
woven fabric (a), a powdered warming conrposition and 

50 a heat-fusible adhesive powder are held in the voids of 
the nonwoven fabric (a) and nonwoven fabric (c) and 
between the superposed layers of the nonwoven fabric 
(a) and nonwoven fabric (c), the nonwoven fabric (a) 
and nonwoven fabric (c) are bonded by being heated 

55 and compressed with the aid of a heating and com- 
pressing apparatus, and the assembly is Impregnated 
with water or an aqueous solution of an Inorganic elec- 
trolyte. 
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The present invention also provides a sheet shaped 
heat generating body wherein a powdered warming 
composition and a heat-fusible adhesive powder are 
held in the voids of a nonwoven fabric (a) and a nonwo- 
ven fabric (c) and between the superposed layers of the 
nonwoven fabric (a) and nonwoven fabric (c), the non- 
woven fabric (a) and nonwoven fabric (c) are bonded by 
being heated and compressed with the aid of a heating 
and compressing apparatus, and the assembly is 
impregnated with water or an aqueous solution of an 
inorganic electrolyte. 

The present invention further provides a sheet 
shaped heat generating body wherein a plurality of 
pieces of nonwoven fabric having numerous voids are 
superposed, a powdered warming composition and a 
heat-fusible adhesive powder are held in at least one 
layer of nonwoven fabric, at least one side is bonded to 
the other piece of nonwoven fabric in contact with this 
layer of nonwoven fabric by being heated and com- 
pressed with the aid of a heating and compressing 
apparatus, and the assembly is impregnated with water 
or an aqueous solution of an Inorganic electrolyte. 

The present invention additionally provides a 
method for manufacturing a sheet shaped heat generat- 
ing body comprising steps in which a nonwoven fabric 
(b) is superposed on the lower surface of a nonwoven 
fabric (a) having numerous voids, these nonwoven fab- 
rics are bonded using water or an adhesive, a powdered 
warming composition and a heat-fusibte adhesive pow- 
der are spread over the upper surface of the nonwoven 
fabric (a) and held inside its voids, a nonwoven fabric (c) 
is subsequently superposed on the upper surface of the 
nonwoven fabric (a), the nonwoven fabric (a) and non- 
woven fabric (c) are bonded by being heated and com- 
pressed with the aid of a heating and compressing 
apparatus, and the assembly is then impregnated with 
water or an aqueous solution of an inorganic electrolyte. 

Moreover, the present invention provides a method 
for manufacturing a sheet shaped heat generating body 
comprising steps in which a powdered warming compo- 
sition and a heat-fusible adhesive powder are spread 
over the upper surface arxi held in the voids of a nonwo- 
ven fabric (a) which has numerous voids and whose 
lower surface is optionally covered with adhered water, 
a nonwoven fabric (c) is superposed on the upper sur- 
face of the nonwoven fabric (a), the nonwoven fabric (a) 
and nonwoven fabric (c) are bonded by being heated 
and compressed with the aid of a heating and com- 
pressing apparatus, and the assembly is impregnated 
with water or an aqueous solution of an inorganic elec- 
trolyte. 

The aforementioned heat-fusible adhesive powder 
may be at least one resin powder selected from the 
group consisting of homopolymers of thermoplastic res- 
ins selected from the group consisting of ionomers, eth- 
yleneA/inyl acetate copolymers, polyethylene, 
polypropylene, polystyrene, polyvinyl alcohol, methyl 
cellulose, and ethyl cellulose; polymer tilends of these 



thermoplastic resins; and hot melts containing these 
thermoplastic resins as their t^ase polymers. 

In addition, the softening point of the aforemen- 
tioned heat-fusible adhesive powder may be set to 40- 
5 200°C. Furthermore, the amount in which the aforemen- 
tioned heat-fusible adhesive powder is added may be 
set to 0.1-20.0 parts by weight per 100 parts by weight 
of the oxidizable metal powder. 

Moreover, the aforementioned powdered warming 
10 composition may contain an oxidizable metal powder 
and activated carton, or an oxidizable metal powder, 
activated carbon, and an inorganic electrolyte as its 
principal components. 

At least one of the pressure surfaces of tiie afbre- 
15 mentioned heating and connpressing apparatus is 
embossed. 

The aforementioned nonwoven febrics (a), (b), and 
(c) may have at least one component selected from the 
group consisting of pulp, cotton, jute, rayon, and acetate 
20 as their principal component. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic depicting the method for man- 
25 ufacturing a sheet shaped heat generating body in 
accordance with an embodiment of the present 
invention; 

Fig. 2 is a cross section of a sheet shaped heat 
generating body pertaining to an embodiment of 
30 the present invention; and 

Fig. 3 Is a diagram depicting measurement results 
for the heat-generation characteristics of the sheet 
shaped heat generating body pertaining to the 
embodiment of the present invention. 

35 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention is applicable to warmers 

40 used for warming the human body, plants and animals, 
foodstuffs, mechanical implements, and the like; and to 
a method for manufacturing such warmers. 

The present invention resides in a sheet shaped 
heat generating body wherein a nonwoven fabric (b) is 

45 superposed on the lower surface of a nonwoven fabric 
(a) having numerous voids, a heat-fusible adhesive 
powder and a powdered warming composition are dis- 
persed on the upper surface of the nonwoven fabric (a), 
a nonwoven fabric (c) is superposed on the upper sur- 

50 face of this nonwoven fabric (a), a sheet is then formed 
by heating and compressing the assembly with the aid 
of a heating and compressing apparatus, and the 
assembly is subsequently impregnated with water or an 
aqueous solution of an inorganic electrolyte; and in a 

55 method for manufacturing such a sheet. 

The warmer pertaining to the present invention is a 
sheet shaped heat generating body that has high flexi- 
bility and delivers an excellent heat-generation perfbrm- 
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ance without causing the powdered warming 
composition to leak or the layers of nonwoven labric to 
separate. 

Furthermore, the method for manu^cturing a 
warmer in accordance with the present invention yields 5 
an excellent shape retention effect for the sheet as a 
result of the fact that pieces of nonwoven fabric are par- 
tially bonded by a heat-fusible adhesive powder, and 
produces a sheet shaped heat generating body with 
excellent characteristics in terms of fabrication steps, io 
such as the absence of layer separation or the leakage 
of the powdered warming composition. 

The nonwoven fabric (a) used in this case has 
numerous voids. This fabric is flexible, has good water 
retentivity, and retains, in Its voids, mixtures (hereinafter is 
"powdered warming compositions") containing pow- 
dered starting material warming compositions that 
evolve heat when In contact with air. A norrwoven fabric 
obtained from vegetable fbers (such as pulp, cotton, or 
jute), regenerated fibers (such as rayon), or semisyn- 20 
thetic fibers (such as acetate), which may be used Indi- 
vidually or as mixtures, is used as the nonwoven fabric 
(a). It is also possible to use nonwoven fabrics contain- 
ing, in addition the above-described fbers. materials 
such as synthetic fibers (nylon, acrylic, polyurethane, 25 
polyethylene, polypropylene, and the like), as well as 
synthetic resins and natural resins commonly used as 
binders for nonwoven fabrics, provided these materials 
cannot be fused by heat. There is the danger, however, 
that water retentivity will decline, the fibers themselves 30 
will be fused, and the entire sheet will stiffen if such syn- 
thetic fibers or mixtures of synthetic fibers and natural 
resins are contained in large amounts. Therefore, the 
nonwoven febric (a) used in the present invention is a 
nonwoven fabric containing vegetable fibers (such as 35 
pulp, cotton, or jute), regenerated fibers (such as rayon), 
and semisynthetic fbers (such as acetate) as its princi- 
pal components, and this nonwoven fabric is not fused 
when heated. 

The porosity of the nonwoven fabric (a) is com- 40 
monly 70-99.5%, and preferably 80-99%. because 
higher porosity makes it easier to disperse the pow- 
dered warming composition in the voids. 

The thickness of the nonwoven fabric (a), while var- 
ying with the porosity of the nonwoven fabric (a) and the 45 
amount in which the powdered warming composition is 
retained, is commonly 0.5-15 mm, and preferably 1-10 
mm. Its weight is commonly 20-200 g/m^. and prefera- 
bly 30-150 g/m^. 

Nonwoven fabric (b) Is designed to prevent the so 
powdered warming composition from leaking through 
the nonwoven fabric (a). A fabric with high water reten- 
tion and a denser structure than in nonwoven fabric (a) 
is commonly used. A nonwoven fabric obtained from 
vegetable fibers (such as pulp, cotton, or jute), regener- ss 
ated fibers (such as rayon), and semisynthetic fibers 
(such as acetate), which may be used irxfividuaily or as 
mixtures, is employed as the nonwoven fabric (b). It is 
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also possible to use nonwoven fabrics containing, in 
addition to the above-described fibers, materials such 
as synthetic fibers (nylon, acrylic, polyurethane, poly- 
ethylene, polypropylene, and the like), as welt as syn- 
thetic resins and natural resins commonly used as 
binders for nonwoven fabrics, provided these materials 
cannot be fused by heat. There is the danger, however, 
that water retentivity will decline, the fibers themselves 
will be fused, and the entire sheet will stiffen if such syn- 
thetic fibers or mixtures of synthetic fibers and natural 
resins are contained in large amounts. Therefore, the 
nonwoven labric (b) used in the present invention is a 
nonwoven fabric, tissue paper, or other paper product 
containing vegetable fibers (such as pulp, cotton, or 
jute), regenerated fibers (such as rayon), and semisyn- 
thetic fibers (such as acetate) as its principal compo- 
nents, and this nonwoven fabric Is not fused when 
heated. 

The weight of the nonwoven fabric (b) is commonly 
10-150 g/m^, and preferably 20-100 g/m^. 

Nonwoven fabric (c) should preferably have voids 
arxj be able to retain water because this fabric is 
designed to hold the powdered warming composition 
that is released by the nonwoven fabric (a) but is 
retained by the upper surface of the nonwoven fabric 
(a), making it possible to prevent the powdered warming 
composition from leaking through the upper surface. In 
this case, it Is possible to use the same starting material 
as that used for the nonwoven fabric (a). In particular, 
materials containing highly water-retentive vegetable 
fbers, regenerated fibers, and semisynthetic fibers as 
their principal components should preferably be used, 
and pulp, cotton, jute, rayon, acetate, and the like are 
particularly preferred. 

Because of the danger that the powder will leak if 
the porosity of the nonwoven fabric (c) is too high, it is 
desirable for the porosity to be somewhat lower than 
that of the nonwoven fabric (a), usually 60-99.5%, and 
preferably 70-99%. 

The thickness of the nonwoven fabric (c). while var- 
ying with its porosity and the amount in which the warm- 
ing composition is retained, is commonly 0.2-7 mm. and 
preferably 0.5-5 mm. Its weight is commonly 10-150 
g/m^, and preferably 20-100 g/m^. 

The starting materials that constitute the powdered 
warming composition are an oxidizable metal powder, 
activated carbon, and an inorganic electrolyte. The inor- 
ganic electrolyte Is a component of the powdered warm- 
ing composition when mixed with the aforementioned 
starting materials In solid form, and is separate from the 
powdered warming composition when used for impreg- 
nation as an aqueous solution following sheet forma- 
tion. 

Iron powder, aluminum powder, or the like may be 
used as the oxidizable metal powder. Iron powder is 
commonly used, and reduced iron powder, atomized 
iron powder, electrolytic iron powder, or the like Is pre- 
tended. 
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The activated carbon is used as a reaction aid and 
water-retaining agent. Coconut husk carbon, wood flour 
carbon, peat carbon, or the like is commonly used. A 
chloride of an alkali metal, alkaline-earth metal, or 
heavy metal is preferred for use as the inorganic elec- 5 
trolyte. as is an alkali metal sulfate. Examples include 
sodium chloride, potassium chloride, calcium chloride, 
magnesium chloride, ferric chloride, and sodium sulfate. 

The warming composition is obtained by further 
admixing water or an aqueous solution of the inorganic 10 
electrolyte into the aforementioned powdered warming 
composition. 

The powdered warming composition contains at 
least 50% of particles whose size is commonly no more 
than 60 mesh, and preferably no more than 100 mesh. 75 

The mixing ratios of the components of the warming 
composition cannot be defined unconditionally and vary 
with the properties of the nonwoven fabric, the heat- 
generation characteristics to be obtained, and the like. 
For example, activated carbon, an inorganic electrolyte, 20 
and water may be used in amounts of 5-20 parts by 
weight. 1.5-10 parts by weight, and 25-60 parts by 
weight, respectively, per 100 parts by weight of oxidiza- 
ble metal powder. 

Water-retaining agents (such as pearlite powder. 25 
vermicullte, and super absorbent polymers), hydrogen 
production inhibitors, consolidation suppressants, and 
the like may also be mixed as needed. 

Of these, water or an aqueous solution of an inor- 
ganic electrolyte is fed after a sheet product has been 30 
molded. 

The heat-fusible adhesive powder used In the 
present invention is an adhesive that fuses under heat 
and pressure and that is selected with consideration for 
the softening point, grain size, bonding method, misci- 35 
bility with the powdered warming composition, adhesion 
to nonwoven fabrics, and the like. 

The following are examples of such a heat>fusible 
adhesive powder: ethylene/vlnyl acetate copolymers, 
ionomers, and other copolymers; homopolymers or pol- 40 
ymer blends of thermoplastic resins such as polyethyl- 
ene, polypropylene, polystyrene, polyvinyl alcohol, 
methyl cellulose, and ethyl cellulose; hot-melt adhesive 
powders containing such thermoplastic resins as base 
polymers and further containing admixed tacklfiers, 45 
waxes, and the like. These adhesive powders may be 
used individually or as mixtures. 

The softening point of the heat-fusible adhesive 
powder should preferably be 40-200**C. 

In terms of diameter, the grain size of the heat-fusi- 50 
ble adhesive powder is commonly 0.02-2 mm, prefera- 
bly 0.05-1.5 mm, and ideally 0.1-0.8 mm. 

The amount in which the neat-fusible adhesive 
powder is added varies with the addition method and 
cannot be defined unconditionally, but is commonly 0.1 - 55 
20 parts by weight, preferably 0.3-12 parts by weight, 
and ideally 0.5-7 parts by weight, per 100 parts by 
weight of the oxidizable metal powder. 



A method for manufacturing the sheet shaped heat 
generating body pertaining to the present invention will 
now be described with reference to Fig. 1, but the 
present invention is not limited by this example. 

Water or an adhesive Is applied to a nonwoven fab- 
ric (a) 2 in a water or adhesive applicator unit 5 in Fig. 1 . 

The adhesive or water can be applied by spraying, 
impregnating with the aid of rolls, or the like. It is also 
possible to use a nonwoven fabric that has been coated 
with an adhesive in advance during fabrication. 

The adhesive or water may be applied uniformly 
over the entire surface, or it may be applied to selected 
portions, forming a dot pattern, a lattice, or the like. In 
addition to being applied to the lower surface of the non- 
woven fabric (a), the adhesive or water may also be 
applied to the upper surface of the nonwoven fabric (b) 
or to the two surfaces of the nonwoven fabrics (a) and 
(b). Examples of adhesives that can be applied to the 
nonwoven fabric (a) include solution-type adhesives. 
emulsion-type adhesives. hot-melt adhesives. reactive 
adhesives, and pressure-sensitive adhesives. 

Water Is applied In an amount that is commonly 5- 
200 g/m^. and preferably 10-120 g/m^. The adhesive Is 
applied in an amount that is commonly 0.5-100 g/m^, 
and preferably 2-50 g/m^. in terms of solids concentra- 
tion. 

The step In which the nonwoven fabric (a) is super- 
posed and a powdered warming composition and a 
heat-fusible adhesive powder are spread will now be 
described with reference to Fig. 1 . 

The nonwoven fabric (a) 2 coated with water or an 
adhesive is superposed on the nonwoven fabric (b) with 
the aid of a roller unit 6. The powdered warming compo- 
sition and the heat-fusible adhesive powder are then 
spread with the aid of a unit 7 for packing a powdered 
warming composition and with the aid of a unit 8 for 
spreading a heat-fusible adhesive powder, and the com- 
position and the powder are retained in the voids and on 
the upper surface of the nonwoven fabric (a) 2. 

The following methods can be used for spreading 
the heat-fusible adhesive powder in addition to the 
methods in which the powdered warming composition is 
spread over the aforementioned nonwoven fabric (a), 
and the heat-fusible adhesive powder Is then spread on 
top thereof: methods In which the heat-fusible adhesive 
powder is mixed with the powdered warming composi- 
tion and spread over the nonwoven fabric (a), methods 
in which the powdered warming composition Is spread 
following the spreading of the heat-fusible adhesive 
powder, and methods In which the heat-fusible adhesive 
powder is spread before and after the powdered warm- 
ing composition is spread. However, methods in which 
the heat-fusible adhesive powder and the powdered 
warming composition are mixed and spread, and meth- 
ods in which the powdered warming composition, is 
spread following the spreading of the heat-fusible adhe- 
sive powder are preferred because methods in which 
the heat-fusible adhesive powder is spread prior to the 
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spreading of the powdered warming composition cre- 
ates the danger that a heat-fusible adhesive powder 
having a certain grain size will clog the mesh of the non- 
woven fabric (a) or will pass through the nonwoven fab- 
ric (a). 

When the heat-fusible adhesive powder is spread 
following the spreading of the powdered warming com- 
position, the spreading may be performed either uni- 
formly over the entire surface or partially In a dot 
pattern, in a lattice pattern, or the like. 

Examples of methods for holding a powdered 
warming composition or a mixture of a powdered warm- 
ing composition and a heat-fusible adhesive powder in 
the voids of the nonwoven fabric (a) Include ( 1 ) methods 
in which a mixture of an oxidizable metal powder, acti- 
vated carbon, an inorganic electrolyte, a heat-melting 
adhesive powder, and the like Is spread over the nonwo- 
ven fabric (a) and shaken, penetrating into the voids and 
remaining there, and (2) methods In which a mixture of 
an oxidizable metal powder, activated carbon, a heat- 
fusible adhesive powder, and the like (with the exception 
of the Inorganic electrolyte) is spread over the nonwo- 
ven fabric (a) and shaken, penetrating into the vokJs and 
remaining there, and an aqueous solution of the Inor- 
ganic electrolyte is spread following sheet molding. In 
methods 1 and 2. shaking may be substituted with dis- 
persing and retaining the powders by applying suction 
from underneath the nonwoven ^rlc (a). 

Of these, methods 2 are preferred from the stand- 
point of being able to uniformly disperse the Inorganic 
electrolyte over the entire fabric. 

The amount in which the warming composition is 
retained by the nonwoven fabric Is determined in 
accordance with the thickness of the nonwoven fabric, 
the thickness of the target warmer, the desired heat- 
generation performance, and the like, and is commonly 
500-10,000 g. and preferably 1000-5000 g. per 1 m^ of 
support. The warming temperature and the duration of 
warming decrease when retention is less than 500 g, 
and the warmer becomes thicker, making it difficult to 
form a thin, flexible sheet, when retention exceeds 
10.000 g. 

Steps in which the nonwoven fabric (c) is super- 
posed, heated/compressed, cut. and coated with an 
aqueous solution of an inorganic electrolyte will now be 
described with reference to Fig. 1. 

A nonwoven fabric (c) 1 0 Is superposed with the aid 
of a roller unit 11 on a laminate comprising a nonwoven 
fabric (b) 4 and a nonwoven fabric (a) 2 on which a pow- 
dered warming composition and a heat-fusible adhesive 
powder have been spread and supported, and the 
assembly is heated and compressed by a heating and 
compressing apparatus 12 provided with an embossed 
surface, whereby the heat-fusible adhesive powder 
melts primarily in the areas in contact with the protru- 
sions on the heating and compressing apparatus, par- 
tially bonding the nonwoven fabric (a) 2 and the 
nonwoven fabric (c) 10. The resulting product is subse- 



quently cut into the desired sizes by a cutting unit 13 
and coated with water or an aqueous solution of an inor- 
ganic electrolyte by a unit 14 for spreading water or 
aqueous solutions of inorganic electrolytes. A sheet 

5 shaped heat generating body 15 is thus obtained. 

The heating and compressing can be performed by 
passing the assembly through a heating press or 
between heating rolls. The heating and compressing 
can also be performed with planar or smooth rolls, but 

10 those in which at least one pressure surface is 
embossed should preferably be used in order to 
improve the forming and fixing effect while preserving 
the flexibility of the sheet product. The bosses are not 
subject to any particular limitations in terms of shape 

15 and are commonly patterned as waves, tortoise shells, 
rings, drops of water, meshes, or the like. It is preferable 
to use a shape that facilitates the melting of the pow- 
dered warming composition in the non-protruding por- 
tions during heating and pressing. 

20 The ratio of the surface area of the bosses to the 
entire pressure surface is not subject to any particular 
limitations, and Is commonly 0.5-60.0%. and preferably 
5.0-40.0%. 

The temperature and pressure conditions of heat- 
25 ing and pressing vary with the material of the nonwoven 
fabrics (a), (b). and (c), the softening temperature of the 
heat-fusible adhesive powder, and the amount in which 
the powdered warming composition is retained. In the 
case of heating rollers, for example, the temperature is 
30 commonly 70-300*'C, and the linear load about 0.1-250 
kg/cm. As a result, the heat-fusible adhesive powder in 
contact with the protrusions melts and acquires a fixed 
shape while the laminate is compressed, yielding a thin 
sheet product. 

35 The thickness of the sheet shaped heat generating 
body is selected depending on the desired heat-gener- 
ation performance, application, and the like, but should 
be set as low as possible In order to utilize the charac- 
teristics of the product as a sheet: commonly 6 mm or 

40 less, and preferably 4 mm or less. In addition, the prod- 
uct is cut into the appropriate shapes and sizes in 
accordance with its intended usage. 

TTie amount In which the sheet product is Impreg- 
nated with water or an aqueous solution of an inorganic 

45 electrolyte is expressed in terms of the total amount of 
water or the aqueous solution of the inorganic electro- 
lyte as a percentage of the warming composition. The 
water or solution is fed and used for impregnation by 
means of spraying, dripping, roll impregnation, or the 

so like, yielding a sheet shaped heat generating body 

The sheet shaped heat generating body thus 
obtained may be used directly or may be placed in a 
pack or the like made of a laminate film of polyethylene 
and nonwoven fabric having vent holes, or made of an 

55 air-permeable film having micro pores to obtain heat- 
generation characteristics suited to the intended appli- 
cation, and Is then sealed In an alr-lmperme^e pack 
for storage, yielding a pocket heater, a medical heating 
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pack, or the like. 

Fig. 2 depicts an example of a cross section of the 
sheet shaped heat generating body 15 of the present 
invention. 2 is a nonwoven fabric (a), 4 is a nonwoven 
fabric (b), 10 is a nonwoven fabric (c), and 16 is a pow- 5 
dered warming composition. 1 7 is a heat-fusible adhe- 
sive powder, and 18 is a portion bonded by the heat- 
fusible adhesive powder. 

Figs. 1 and 2 depict an example in which three lay- 
ers of nonwoven fabric are laminated, but the present io 
invention is not limited to this option alone and may 
involve a two-layer structure of nonwoven fabrics (a) 
and (b). a laminate having a two>iayer structure, a lami- 
nate having a three-layer structure, or a laminate which 
is a combination of a two-layer structure and a three- is 
layer structure. 

A two-layer structure comprises layers (a) and (c) of 
nonwoven fabric, and the manufacturing steps are the 
same as in the manufacturing method described above, 
except that the step for bonding the nonwoven fabrics 20 
(a) and (b) is omitted. Specifically, a powdered warming 
conposition and a heat-fusible adhesive powder are 
retained inside the voids by being spread over the upper 
surface of a nonwoven fabric (a) whose lower surface is 
optionally covered with adhered water, a nonwoven fab- 25 
ric (c) is superposed on the upper surface of the nonwo- 
ven fabric (a), the nonwoven fabrics (a) and (c) are 
bonded by being heated and compressed with the aid of 
a heating and compressing apparatus, and the assem- 
bly is impregnated with water or an aqueous solution of 30 
an inorganic electrolyte. 

When a three and/or two-layer structure is lami- 
nated, the steps for manufacturing laminates having 
three and two-layer structures are the same as the 
methods described above, and the layers of each lami- 3S 
nate can be bonded in the same manner as in the case 
of the nonwoven fabrics (a) and (b). that Is. by a bonding 
method based on the use of water or an adhesive. 

Specifically the present invention includes sheet 
shaped heat generating bodies obtained by a process in 40 
which a plurality of pieces of nonwoven fabric are super- 
posed, a powdered warming composition and a heat- 
fusible adhesive powder is retained by at least one layer 
of nonwoven fabric, at least one surface of the other 
nonwoven fabric in contact with this layer of nonwoven 45 
fabric is bonded by being heated - and compressed with 
the aid of a heating and compressing apparatus, and 
the molded sheet is impregnated with water or an aque- 
ous solution of an inorganic electrolyte. 

Thus, an advantage of the present invention is that so 
a powdered warning composition can be dispersed and 
held in a nonwoven ^ric without leakage by bonding 
the nonwoven fabrics (a) and (c) with the aid of a heat- 
fusible adhesive powder. Another significant advantage 
is that the steps that follow impregnation with water or ss 
an aqueous solution of an inorganic electrolyte allow a 
warmer which is pleasant to the touch to be obtained 
without causing separation between the nonwoven fab- 



rics (a) and (c) while ensuring that the heat-fusible 
adhesive powder is held securely. 

The present invention will now be described in fur- 
ther detail through examples, but the present invention 
is not limited by these. 

Example 1 

In the apparatus shown in Fig. 1 , tissue paper with 
a weight of 25 qlvr? was fed at a velocity of 2 m/min and 
superposed onto the following material with the aid of a 
roller unit while being heated: a wood pulp nonwoven 
fabric (KINOCLOTH; manufactured by Honshu Paper) 
which had a thickness of about 1 .9 mm. a weight of 57 
g/m^, and a porosity of 97.9% and whose lower surface 
was coated with an ethylene/vinyl acetate-based emul- 
sion adhesive in a dot pattern In a ratio of 10 g/m^. 

A mixture comprising 90 parts of Iron powder, 8 
parts of activated cartx>n. and 2 parts of a super absorb- 
ent polymer (Sumika-Gel S-80; manufactured by Sumi- 
tomo Chemical) was subsequently spread over the 
upper surface of the nonwoven fabric in a ratio of 1 100 
g/m^; a powdered ethylene/vinyl acetate copolymer 
resin (H4011-N; manufactured by Sumitomo Seika 
Chemicals) was spread over the upper surface; and the 
nonwoven fabric was vibrated in the vertical direction to 
secure the material in the pores of the nonwoven fabric. 
A wood pulp nonwoven fabric (KINOCLOTH; manufac- 
tured by Honshu Paper) with a tNckness of 1.2 mm, a 
weight of 40 g/m^, and a porosity of 97.5% was subse- 
quently superposed on the upper surface of this nonwo- 
ven fabric, the surface of the upper roller was then 
embossed in a network pattern, and the fabric was fed 
to a heating and compressing roller apparatus that was 
set to a temperature of 200°C and a linear load of 133 
kg/cm, yielding a sheet. 

This sheet was cut to the dimensions 7.9 cm by 
10.4 cm. After this was done, an aqueous saline com- 
prising 8.5 parts of table salt and 91 .5 parts of water 
was spread in a ratio of 600 g/m^. yielding a sheet 
shaped heat generating body with a thickness of about 
1 .8 mm. A sheet-shape warmer pack was fabricated by 
placing this warmer in a flat inner pack in which one side 
was a composite sheet of a nylon nonwoven fabric and 
a polypropylene micro porous film with a water vapor 
transmission of 350 g/m^ • day, and the other side was a 
film laminate composed of a polyethylene film and a 
nonwoven nylon fabric. In the process, the warmer 
remained flexible and did not undergo any peeling of the 
nonwoven fabrics or shedding of the warming composi- 
tion. The product was then sealed and stored in an air- 
impermeable outer pack. 

The sheet-shape warmer pack was taken out of the 
outer pack two days later, and its heat-generation per- 
formance was measured in a chamber with room tem- 
perature (20°C) and a relative humidity of 65% in 
accordance with the heat-generation testing technique 
described In JIS 84100. As a result, heat-generation 
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characteristics such as those depicted in Fig. 3 were 
obtained. 

Specifically, the temperature exceeded 40^*0 in 8.5 
minutes, and reached the maximum temperature of 
52°C in 70 minutes. The duration of warming at 40°C or 
higher was about 8 hours. 

In addition, the sheet-shape warmer pack continu- 
ously provided a comfortable temperature for a period of 
about 10 hours and remained a flexible sheet through- 
out this period when taken out of the outer pack arKf 
worn on the body. 

Example 2 

In the apparatus shown in Fig. 1 , tissue paper with 
a weight of 25 g/m^ was fed at a velocity of 2 m/min and 
superposed onto the fbilowing material with the aid of a 
roller unit: a wood pulp nonwoven fabric (KINOCLOTH; 
manufactured by Honshu Paper) which had a thickness 
of about 1 .9 mm, a weight of 57 g/m^, and a porosity of 
97.9% and whose lower surface was completely cov- 
ered with water in a ratio of 1 2 g/m^. 

A mixture comprising 90 parts of iron powder. 8 
parts of activated carbon. 2 parts of a super absorbent 
polymer (Sumrka-Gel S-80; manufactured by Sumitomo 
Chemical), and 1 part of a powdered ethylene/vinyl ace- 
tate copolymer resin (H401 1-N; manufactured by Sumi- 
tomo Seika Chemicals) was spread over the upper 
surface of the nonwoven fabric In a ratio of 11 00 g/m^, 
and the nonwoven fabric was vibrated in the vertical 
direction to secure the material in the pores of the non- 
woven fabric. A wood pulp nonwoven fabric (KINOC- 
LOTH; manufactured by Honshu Paper) with a 
thickness of 1.2 mm, a weight of 40 g/m^, and a porosity 
of 97.5% was subsequently superposed on the upper 
surface of this nonwoven fabric; the surface of the upper 
roller was then embossed in a network pattern; and the 
fabric was fed to a heating and conrpressing roller appa- 
ratus that was set to a temperature of 200*'C and a lin- 
ear load of 133 kg/cm, yielding a sheet. 

This sheet was cut to the dimensions 7.9 cm by 
10.4 cm. After this was done, an aqueous saline com- 
prising 8.5 parts of table salt and 91.5 parts of water 
was spread in a ratio of 600 g/m^, yielding a sheet 
shaped heat generating txxly with a thickness of about 
1 .8 mm. A sheet-shape warming pack was fabricated by 
placing this warmer in a f fat inner pack in which one skle 
was a composite sheet of a nylon nonwoven fabric and 
a polypropylene micro porous film with a water vapor 
transmission of 350 g/m^ • day, and the other side was a 
film laminate composed of a polyethylene film and a 
nonwoven nylon fabric. In the process, the warmer 
remained flexible and did not undergo any peeling of the 
nonwoven fabrics or shedding of the warming composi- 
tion. The product was then sealed arxJ stored in an air- 
impermeable outer pack. 

The sheet-shape warmer pack was taken out of the 
outer pack two days later, and its heat-generation per- 



formance was measured in a chamber with room tem- 
perature (20°C) and a relative humidity of 65% in 
accordance with the heat-generation testing technique 
described in JIS S4100. As a result, the temperature 

5 exceeded 40°C in 8.0 minutes, and reached the maxi- 
mum temperature of 52°C in 75 minutes. The duration 
of warming at 40°G or higher was about 8 hours. 

in addition, the sheet-shape warmer pack continu- 
ously provided a comfortat^le temperature for a period of 

ID about 10 hours and remained a flexible sheet through- 
out this period when taken out of the outer pack and 
worn on the body. 

Example 3 

15 

A wood pulp nonwoven fabric (KINOCLOTH; manu- 
factured by Honshu Paper) which had a thickness of 
about 1.9 mm. a weight of 57 g/m^, and a porosity of 
97.9% and whose lower surface was completely cov- 

20 ered with water in a ratio of 1 2 g/m^ was fed at a velocity 
of 2 m/min; a mixture comprising 90 parts of iron pow- 
der, 8 parts of activated carton, 2 parts of a super 
absorbent polymer (Sumika-Oel S-80; manufactured by 
Sumitomo Chemical), and 1 part of a powdered ethyl- 

25 ene/vinyl acetate copolymer resin (H4011-N; manufac- 
tured by Sumitomo Seika Chemicals) was spread over 
the upper surface of the norrwoven fabric in a ratio of 
1 100 g/m^; and the nonwoven fabric was vibrated in the 
vertical direction to secure the material in the pores of 

30 the nonwoven fabric. A wood pulp nonwoven fabric 
(KINOCLOTH; manufactured by Honshu Paper) with a 
thickness of 1 .2 mm, a weight of 40 g/m^, and a porosity 
of 97.5% was subsequently superposed on the upper 
surface of this nonwoven fabric; the surface of the upper 

35 roller was then embossed in a network pattern; and the 
fabric was fed to a heating and compressing roller appa- 
ratus that was set to a temperature of 200''C and a lin- 
ear load of 133 kg/cm, yielding a sheet. 

This sheet was cut to the dimensions 7.9 cm by 

40 10,4 cm. After this was done, an aqueous saline com- 
prising 8.5 parts of table salt and 91.5 parts of water 
was spread in a ratio of 600 g/m^, yielding a sheet 
shaped heat generating body with a thickness of about 
1 .7 mm. A sheet-shape warmer pack was fabricated by 

45 placing this warmer in a flat inner pack in which one side 
was a composite sheet of a nylon nonwoven fabric and 
a polypropylene micro porous film with a water vapor 
transmission of 350 g/m^ • day, and the other side was a 
film laminate composed of a polyethylene film and a 

50 nonwoven nylon fabric. In the process, the sheet 
shaped heat generating body remained flexible and did 
not undergo any peeling of the nonwoven fabrics or 
shedding of the warming composition. 

In addition, the sheet-shape warmer pack continu- 

55 ously provided a comfortable temperature for a period of 
about 10 hours and remained a flexible sheet through- 
out this period when taken out of the outer pack and 
worn on the body. 
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INDUSTRIAL APPUCABILITY 

The present invention makes it possible to obtain a 
sheet shaped heat generating body which is flexible, in 
which the pieces of nonwoven fabric are securely s 
bonded, and in which the powdered warming composi^ 
tion does not leak. In addition, processes subsequent to 
impregnation with water or an aqueous solution of an 
inorganic electrolyte prevent the layers of nonwoven 
fabrics (a) and (c) from separating from each other. 10 
allows the powdered warming composition to be 
securely supported, and yields an warmer which is 
pleasant to the touch. 

Clainis 

1. A sheet shaped heat generating body, wherein a 
nonwoven fabric (b) is superposed on the lower sur- 
face of a nonwoven fabric (a) having numerous 
voids, a nonwoven fabric (c) is superposed on the 20 
upper surface of the nonwoven fabric (a), a pow- 
dered warming composition and a heat-fusible 
adhesive powder are held in the voids of the non- 
woven fabric (a) and nonwoven fabric (c) and 
between the superposed layers of the nonwoven 25 
fabric (a) and nonwoven fabric (c), the nonwoven 
fabric (a) and nonwoven fabric (c) are bonded by 
being heated and compressed with the aid of a 
heating and compressing apparatus, and the 
assembly is impregnated with water or an aqueous so 
solution of an inorganic electrolyte. 

2. A sheet shaped heat generating body, wherein a 
powdered warming composition and a heat-fusible 
adhesive powder are held in the voids of a nonwo- 35 
ven fabric (a) and a nonwoven fabric (c) and 
between the superposed layers of the nonwoven 
fabric (a) and nonwoven fabric (c). the nonwoven 
fabric (a) and nonwoven fabric (c) are bonded by 
being heated and compressed with the aid of a 4o 
heating and compressing apparatus, and the 
assembly is Impregnated with water or an aqueous 
solution of an Inorganic electrolyte. 

3. A sheet shaped heat generating body, wherein a 45 
plurality of pieces of nonwoven fabric having 
numerous voids are superposed, a powdered 
warming composition and a heat-fusible adhesive 
powder are held in at least one layer of nonwoven 
fabric, at least one side is bonded to the other piece so 
of nonwoven fabric in contact with said layer of non- 
woven fabric by being heated and compressed with 
the aid of a heating and compressing apparatus, 
and the assembly is impregnated with water or an 
aqueous solution of an inorganic electrolyte. ss 

4. A sheet shaped heat generating body as defined In 
any of Claims 1-3, wherein the heat-fusible adhe- 



sive powder is at least one resin powder selected 
from the group consisting of homopolymers of ther- 
moplastic resins selected from the group consisting 
of lonomers. ethyl ene/vinyl acetate copolymers, 
polyethylene, polypropylene, polystyrene, polyvinyl 
alcohol, methyl cellulose, and ethyl cellulose; poly- 
mer blends of these thermoplastic resins; and hot 
melts containing these thermoplastic resins as their 
base polymers. 

5. A sheet shaped heat generating body as defined in 
any of Claims 1-3, wherein the softening point of 
the heat-fusible adhesive powder is 40-200**C. 

6. A sheet shaped heat generating body as defined in 
any of Claims 1 -3. wherein the amount in which the 
heat-fusible adhesive powder is added is 0.1-20.0 
parts by weight per 1 00 parts by weight of an oxidiz- 
able metal powder. 

7. A sheet shaped heat generating body as defined in 
any of Claims 1-3. wherein the powdered warming 
composition contains an oxidizable metal powder 
and activated carfcx)n, or an oxidizable metal pow- 
der, activated carbon, and an inorganic electrolyte 
as its principal components. 

8. A sheet shaped heat generating body as defined in 
any of Claims 1 -3. wherein at least one of the pres- 
sure surfaces of the heating and compressing 
apparatus is embossed. 

9. A sheet shaped heat generating body as defined in 
any of Claims 1-3. wherein the nonwoven fabrics 
(a), (b), and (c) have at least one component 
selected from the group consisting of pulp, cotton, 
jute, rayon, and acetate as their principal compo- 
nent. 

10. A method for manufacturing a sheet shaped heat 
generating body, comprising steps in which a non- 
woven fabric (b) is superposed on the lower surface 
of a nonwoven fabric (a) having numerous voids, 
these nonwoven fabrics are bonded using water or 
an adhesive, a powdered warming composition and 
a heat-fusible adhesive powder are spread over the 
upper surfece of the nonwoven fabric (a) and held 
Inside its voids, a nonwoven fabric (c) is subse- 
quently superposed on the upper surface of the 
nonwoven fabric (a), the nonwoven fabric (a) and 
nonwoven fabric (c) are bonded by being heated 
and compressed with the aid of a heating and com- 
pressing apparatus, and the assembly is then 
Impregnated with water or an aqueous solution of 
an inorganic electrolyte. 

11. A method for manufacturing a sheet shaped heat 
generating body, comprising steps In which a pow- 
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dered warming composition and a heat-fusible 
adhesive powder are spread over the upper surface 
and held in the voids of a nonwoven fabric (a) which 
has numerous voids and whose lower surface is 
optionally covered with adhered water, a nonwoven 5 
fabric (c) is superposed on the upper surface of the 
nonwoven fabric (a), the nonwoven fabric (a) and 
nonwoven fabric (c) are bonded by being heated 
and compressed with the aid of a heating and com- 
pressing apparatus, and the assemtsly is then 10 
impregnated with water or an aqueous solution of 
an inorganic electrolyte. 

12. A method for manufacturing a sheet shaped heat 
generating body as defined in Cfaim 10 or 11, 15 
wherein the heat-fusible adhesive powder is at least 
one resin powder selected from the group consist- 
ing of homopolymers of thermoplastic resins 
selected from the group consisting of ionomers, 
ethylene/vinyl acetate copolymers, polyethylene, 20 
polypropylene, polystyrene, polyvinyl alcohol, 
methyl cellulose, and ethyl cellulose; polymer 
blends of these; and hot melts containing these 
thermoplastic resins as their base polymers. 

25 

13. A method for manufacturing a sheet shaped heat 
generating body as defined In Claim 10 or 11, 
wherein the softening point of the heat-fusible 
adhesive powder is 40-200*'C. 

30 

14. A method for manufacturing a sheet shaped heat 
generating body as defined in Claim 10 or 11. 
wherein the amount in which the heat-fusible adhe- 
sive powder is added is 0.2-20.0 parts by weight 
per 1 00 parts by weight of an oxidlzable metal pow- 35 
der. 

15. A method for manufacturing a sheet shaped heat 
generating body as defined in Claim 10 or 11, 
wherein the powdered warming composition con- 40 
tains an oxidizable metal powder and activated car- 
bon, or an oxidizable metal powder, activated 
carbon, and an inorganic electrolyte as its principal 
components. 

45 

16. A method for manufacturing a sheet shaped heat 
generating body as defined in Claim 10 or 11, 
wherein at least one of the pressure surfaces of the 
heating and compressing apparatus is embossed. 

50 

17. A method for manufacturing a sheet shaped heat 
generating body as defined in Claim 10 or 11, 
wherein the nonwoven fabrics (a), (b), and (c) have 
at least one component selected from the group 
consisting of pulp, cotton, jute, rayon, and acetate 55 
as their principal component. 
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Figure 2 
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Figure 3 
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